Preclinical characterization of the antiglioma activity of a tropism-enhanced adenovirus targeted to the retinoblastoma pathway.
Oncolytic adenoviruses are promising therapies for the treatment of gliomas. However, untargeted viral replication and the paucity of coxsackie-adenovirus receptors (CARs) on tumor cells are major stumbling blocks for adenovirus-based treatment. We studied the antiglioma activity of the tumor-selective Delta-24 adenovirus, which encompasses an early 1 A adenoviral (E1A) deletion in the retinoblastoma (Rb) protein-binding region, and of the Delta-24-RGD adenovirus. Delta-24-RGD has an RGD-4C peptide motif inserted into the adenoviral fiber, which allows the adenovirus to anchor directly to integrins. CAR and integrin expression were examined by flow cytometry in six glioma cell lines and in normal human astrocytes (NHAs). Adenoviral vectors containing green fluorescent protein (GFP) (AdGFP and AdGFP-RGD) were used to infect glioma cell lines with high or low CAR expression. Viability of glioma cells infected with different adenoviruses was assessed by trypan blue staining. Adenovirus replication was quantified with the infection-dose replication assay. Athymic mice carrying glioma xenografts received intratumoral injections of Delta-24-RGD or Delta-24 and were followed for survival, which was analyzed by the Kaplan-Meier method and the log-rank test. All statistical tests were two-sided. Half the glioma cell lines expressed low levels of CAR (defined as <50% of cells expressing detectable CAR); all lines expressed integrins in more than 50% of cells. Infection of U-87 MG cells (a low-CAR-expressing line) with AdGFP-RGD resulted in approximately six times more GFP-positive cells than infection with AdGFP. Delta-24-RGD was more cytopathic to both low- and high-CAR-expressing glioma lines than Delta-24, and it replicated more efficiently in both cell lines. In the xenografted mice, intratumoral injection of Delta-24-RGD was associated with longer survival than intratumoral injection of Delta-24 (P<.001, log-rank test). Furthermore, 60% of Delta-24-RGD-treated mice but only 15% of Delta-24-treated mice survived more than 4 months (difference = 45%, 95% CI = 21% to 68%). The antitumor activity of Delta-24-RGD suggests that it has the potential to be an effective agent in the treatment of gliomas.